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Abstract of JP5251813 

PURPOSETo manufacture the title 
semiconductor laser element having low 
threshold value current and low noise at 
excellent ellipticity of emitted laser beams by a 
method wherein the second clad layer in 
higher refractive index than that of the first 
adjacent clad layer is to be formed. 
CONSTITUTION:The second clad layer 13b in 
higher refractive index than that e.g. lower side 
of the first lower clad layer 1 3a at least out of 
the lower side of the first lower clad layer 1 3a 
or upper side of the first upper clad layer 17G 
is formed. Thus, while confining most of the 
beams in an active layer 15 and a photoguide 
layer 14, remaining beams are extensively 
distributed. Accordingly, far field patterns in the 
surface direction perpendicular to the growth 
surface of the active layer 15 and an optical 
guide layer 14 are reduced without changing 
the light confinement factor toward the high 
active layer 15 formed by GRIN-SCH 
structure. Therefore, the ellipticity of far field 
patterns of a emitted laser beams can be 
increased thereby enabling the title 
semiconductor laser element having low 
threshold value current and low noise to be 
manufactured. 
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(57) 

T«3r— KJ1 1 3 a, 4 3 aOTflPL 
*^Ui±Sf-^7^F117a, 4 7 a <D±flB©iJ> 
fc< it— *CC. KJBOfflJr^O 
iSC»*— FJ1 1 3 b, 17b, 2 2, 43b, 4 

7 b C©fca&, *©***tStt« 1 5 . 4 

5M^YFI1 4, 1 6, 4 4, 4 6KB!CiA#o 

o k »9©:^j£<$mij3*i*. Sot, sch»j§, 

GR I N-SCH«i60Cj:orS6ttfci»C>^JB 1 

5, 4 5^o*H^;iia^)««*a^^<^fXiL'rtc. rsa 

11 5, 4 5iM>(Fil4 l 16, 4 4. 4 6<Df& 




S«fc*/-f FH, r£ttH, ±35^^-/ Fli. ±»fB— 

v F»©±(H<0*i>&< ifc— ^cc, agtSS-^^y 
Jftft 0 /t^*** U - if 10 
[0 0 0 1 ] 

[0 0 0 2 ] 

#«©«ffl#Bit'C* r> fcHtt**««-M5^«tS^© 20 

[0 0 0 31^7 *3 -< X ^ffl*«»CcflBt » 

««±CC, T«*5* Fit, r§ttH, F»rt* 
J««&!!i3*VCC>£. C<D«^tJ, DH (Double-Het 
erostructure) ffiMM 30 

FJ1J: rSffilJ:0JH«r*©/h3C»* 
# W F J| £ L/cSCH ( Separate Conf i nement H 
eterostructure) fltfi. JkXJ*<!>%11 4 F 
j&&ft&C^{bi* -£/cG R I N - S C H (Graded Index 
Separate Confinement Heterostructure) flt&&*9l 
*snri^. «8L GR I N-SCH«JS^W*3t 

FJ1*»CCGR I NJI£P¥-& 0 
[0 0 0 4] 138 «GR I N-SCH»g^feo*i|«: 

FJf (GR I NJB) tC^CiA^^n. ^^SCC^*r 

[o 0 0 5 ] ***wrctt, #«f*u- 



WBB^S - 2 5 1 8 1 3 

2 

3^affl»stcw«ftiStonr*5 0, sch«ks. gri 
n-sch m&zmxte c <d*v t 

[0006]-^ *f s ^^^«*W*0*W»U--1f 
-60 SCHM, GRIN-SCHiil©^o$i«:L^ 

^rsffiii*^^ F»©a6«»ffifcaa*rft©«aif« 

WlfcO* R^£3t#T£ 1 oflD^Si L"C. C h e n 6 

pplied Physics Letters 
56, 1409 (1990) r^0/c«Ctr£t^£»& 

[ooo7ii9tic commies *>¥m& u — tf*T-© 

[0 00 8] 

fits. ^<o*^na5^5Sr^5#^ci^MBii 

»©*ttfcffiT£fefc6U SCHM GRIN-S 

[0009] *«sBtt±sa©raH*wa-r * t>©t?* 
j^«n*oa»tt*sw*u--if* : F*««r5 c ice 

[0010] 

T-tt. ¥«#gfi±KT35J|i-^^ F». T^^^ 
F». rSttll. iSiSTfetf-T F», ±»»-^^v F»3W 

F», S-^7^'ii^":tL^f**U 
-tf*f-C*oT. KTWJB— FHOTfflB, 

FJlOJBJfflSJcOaSC^lHJr**^ 
S»^f7 7 FJl*»JSbfc«>©r*0, ^cociCcJ: 

[0 0 1 1 ] 

FacDTWL * 4 1» WLh»#— F»<D±«©il>tt 
< i 4>-^CC iaST ^ ^ v FJKDH Jr* £ 0 ff 



[0 0 1 2 ] tS6r>r, SCH«Jig. GRIN-SCHi 

u - if *T-*««-r z> c t #r * * . 

[0013] #IMIitt:J:&«JS«C hen 6#7SLfc# 
[0014] 

*iH!6Wi*^-r- H2«iai«:7n"r»iiai«oA- 

[0015] *«jSO*»»U— tf*?l 0«n-Ga 
Aslll KDJl&C, MBESWotn-GaAs^ 
s>7yJl(0. 5Mm#) 12, n-Al.GanAs 

(0^z^l)T»*-i'7^FI(z = 0. 5 5. 

1. 5jumJ^) 13a, n-AUGa^As (0^y 
^ 1 ) ToPGR I Ni ( y = 0 . 4, 0. 15/zm/5) 
14. Al.Ga^As ( 0 ^ x ^ 1 ) r§14H ( x = 
0. 14. 0. OSamJl) 15, p-Al,Ga,.,A 
s±3$GR I NJI (y = z^0. 4, 0. 15/im/l) 
16, p-Al 1 Ga 1 . I As±SS!-i'77Fi (0. 
2/imf) 17 a, p-GaAsOT(0. 0 3 am 
M) 18, n-Al.Gat-.As ( 0 * u £ 1 ) X * * 
XF-^'f (u = 0. 5 5. 0. 0 3 umm) 19, n 
-AUGa^As <0£ 1 ) Wtt^UvZm (v 
= 0. 1, 0. 8mdiJI) 20, n-GaAsl^O 
y#m&&m (0. Um») 2 l*sc©JHBCca»Sti 
■COS. cn6<D*JBttiia»J{CJ5SfiLA:a. 7*h'j 

mdS^n * ^JiGSgJt 2 1 , i«^P ? ^12 0 , x * 

2 4 cDg©<£gji 1 8 Mtifi^a v zm&mm 2 1 <d 
$io. 0 fur, 

p-Al.Ga,.,As (0 ^w^ 1 ) n^±^WH 2 
5v FJB (w = 0. 4 5, IWri. 5 Mm«) 2 

2, p-GaA s*r*v7M ( 1 MmJf) 2 3*»JiM- 
£«, ±»««2 5t£p-GaAs + ? 7*© 2 3 <D±W 
icSil^n, TS51S26«n-GaAslftl 1 ©T 

[0017] CO»JtfC<fc^tf. * FB##J1T& 
C*i9»SGR I N-SCHWatCCtt^r. iSfflll 
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4 

HI 5<hGR I N»l 4, 1 6<Df$&9mtC* mmjjft 

[0 0 18] cttM\ CCO»i§^2CCin-rj: J 5CC, * 
<D*¥£?£ffiI 1 5MGR I NJf 1 4, 16CCffJi;j& 

SC<££ 0 S8tC^$n/cGR I N-SCH#tjg£J$o^ 

u-if*?©»*««©**a»wi 

[ooi9] 56»c<fcn«. *^««©*»*u-if* 
10 ^-i occfcorci, MliS2 5mA-C3mAisrii 
ihku u-ifis»**o«n*3 : ltfs&ft 
fc. j*a»«««ii*ifii3&«3 3; . 1* r 

[0 02 0 1 03 U— tf 2 H5£ 

fe-Mftt±LTos. ft(*w«c«i»i3l*«r, n- 
A I .Gat., A sT8B*— ^-5 v KB 1 3 a£— B/cW 

20 a^.As (0 ^ 1 ) T8IW— v Kli (w = 

0. 45, 1. b umm) 13b, n-ALGa^.A 
sTSBSI-^v F» <z = 0. 5 5, 0. 2/imI) 
1 3aWXMltt^. 

[002 1 ] m4&m3i<c9jk-?m2nnm<DB-B' k 

B 1 5&t>*GR I NB 1 4, 1 e^O^iOHCiitott* 
C<^«fi^¥^ftU-1f*?l OK^ntfGR I N-S 

CH«SK:tt^r, r£ttB 1 5^<o*HGiia«>«»(0« 
30 ^»»9%r*0 35c*«6, rStt»l 5<h^7-v KJBl 3 
a , 17a 0>fi!SfilSiffi«cSia*filO«a»««ft 3 3 % 

[0 02 2 ] HDiO»S«(C J: * i , *^*«©*a»(* U 
— tf*?l 0CC*$or». ■MB««2 6mA'C3-mW* 

rea^Sb, ^ou-ifawtj6©«n*2. 5:i# 

[ 0 0 2 3 ] m 5 5i*«M*»* U— If*?©* 3 HJ& 

ttl2UMi^#Fig<bl, *<Dfl&<D(,>< 

[0 024] *flW«CC<0^«©5WB»U--1f*? 1 
0«. n-GaAsISl 1C7?±CC, MBES^Cct-^r 
n-GaAs^?7rB (0. 5 //mil) 12, n-A 
l i Ga 1 . f AsTSJ»-4'7?Fi(w=0. 40, 

1. 5am^) 13b, n - A 1 I Ga l .,A sTSS- 
^7-;FI (z=0. 6 5, 0. 2ml) 13a, n- 

50 A 1 ,Ga,. ? A sTSPGR I N® (y = z — 0. 42. 
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5 

0 . U mil) 1 4 , 3 1, P - A 

l v Ga 1 . v As±SPGR I NH (y=0. 42-»z, 
0. lumil) 16, p-AUGa.^Asigj^-^ 
^^FJ1(0. 2MmJ¥) 17a, p-Al,Ga,..A 
sia»^77FI(0. Uml) 17b, p-G 
aAsggKO. 0 3/imil) 18, p-Al u Ga 
L^Asi^Xh^I (u = 0. 5 5, 0. 03 m 
mil) 19, n-AUGa^vAslffi^D-^Kv 
-0. 1, 0. 8/imi) 2 0, n-GaAsiS^P 
y^Jlfi&KJl (0. 1 umm) 2 1jWC©*CcSJ13*i 10 

h »; V^^7 ffiflc«c<fcoriH4 MmJlOX h^^^SI 
ttccms^n * *j|fi!fl» 2 1, iS^P^120 k 

x v b v y'm 1 9 zmtth. ^tcjsaissfficc j: 

*^JlflHSJB2 l(D$ffi0. 0 5 amffSK*^Jl/ 
>^-r^it4>CC, p-Al.Gat..AsHfiSft±»» 
? KJB (w = 0. . 4 0. ?i**"C 1 . 5 umm) 
2 2, p -GaAs+t^l ( 1 Mm/1) 2 3 20 
-T^o 1SP1I2 5 «p - Ga A s + f 7 7'12 3©± 
ffiicWlSfi. T§i5m@2 6 {in -GaA slil 1 CD 

[0 0 2 6 ] *Sfi^-#FrittJ»3 1», AUG a,., 
A s S3- #FH ( x = 0 . 14. 0. 0 1 m mil) 32 
£5H<t, A 1 t G a ! _ t A s ^ V TIP ( t = 0 . 4, 
0. OOSMmil) 3 3£4»£*£E0C8WB-r*C<L 

[0027] ia*©is*fcj;s<fc, ^^ss^ro^^f* U 

-tflR^l 0«C*jC»r«, Mfl«%2 0mAt3mWi 30 
-CSHrlHRU lfiSa**0«n*2. 5 : l*s 

f#e.n/c 0 a«sH*«*sttJ»3 ltGRiNiu, 1 

6<Diafi#ffi{c, £fi;*fi!#2 8* , *¥#fS]#l 1* 

[0 02 8] H6fiJ*»IB*«M*U-1f3R^(oaf4^* 
Jl(*»KCOWIWo4^#U--1f3R^4 0 
n-GaA sSS4 1 CD±tCMOCVDj*CCcfc0, 
n-GaAs^?7ri (0. 5m mil) 4 2, n - I 
n 0 . , (A l.'Ga,.,-) 0 . S P (O^W^l) 
r^77 Ki (w'=0. 8, 1. 0Mm/l)43b, 40 
n- I n 0 . s A 1 PTSI- Zvv FJ1 (0. 20m 
mil) 43a, n - I n 0 . , (A l f .Ga,. T .) B>J P 

(0^y^l)T»*^Fi(y ,= 0. 7, 0. 1 
5/2mI) 44, I n 0 .jGa 0 .,P^tffl (0. 07m 
mil) 45, p-In 0 . J (AU.Ga 1 . v .) P±a$ 
^^Fi (0. 15 Mm/*) 4 6, p-In„.,Al 
..,P±»!B-f7!?Fi (0. 2 0ymJI) 4 7a, 
p-In,., (AU-Ga,.,.) 9 . t P±£B>f&~9? v K 
J| ( 1 . 0 m mil) 47b, p-In 0 . J Ga 0i Pn> 
ZZbMiO. 2 umM) 4 8 4iR«&iR-r£. 50 
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[0 0 2 9 ] ;XCCn>5r^ HH4 8±fCS i 02*»» 
U 7* h U 7^77 ^a^CC^0iS3. 5MmOXh 
v-r^tt©-rf*ffl«4 9*»flEr-5, **ICC*14?WM 
OCVDKiWCaSAU n-GaAstt^P?« 

(o. 8 Mmii) 5 oijaEfi-ra. 

[0 0 3 0 ] C©f*^««4 9±OS i 024l»* 
U lO'MOCVDStaOp-GaAs + t 7 71 

OlfffiJbri Mmil) 5 i*flEfturi^. 

[0 0 3 1 ] C<D«36CCj:<K Ki47a, 4 7 

b Dmmv *^GR I N-SCHflBftCCit^ r£ffl!4 
5^<D^OiAi6^<D^^8%r^0^6, r£ 
ffi!45iSCHJ144, 4 6 ©(RS^ffiKSie^O 

[0032] <t , *mmw<D¥m& u 

-1f^4 OKfcl^-a*, ggfflmffi2 5mA-C3mW$ 

-caw&mis. 3&>ou-ifsw**o«n*3. 5 : i# 

f#6n/c 0 j*«»«ttgfi#fi!#2 8 # , *¥#lfil#8 

[0 03 3 ] «±<DjOfc«CC-ot4r A 1 G a A s 
^, In ( A 1 G a ) PSKo^tO^l/^, 

©*/NH«©#KJ:a/ctf>. A 1 GaA s P^I£<DffecD 
III-VISL 3 6CCII-VIJS. ^^^^hFci:^ 

oH»r*>sci«s^*r fetter 

[0 03 4] 

CHM' GR I N-SCH«2tCJ:ot»6hfc*l» 

MGffr. fro, u--tf«flH36©jiaBHfc©«n*3&ifflff 
[0 0 3 5 ] ^^WKf y x *«»cflll»*i 

[Hffl<DflWttB»n 

[S3] **«^#U-1f*T-©*rj|««©«ie«: 
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^ISJfF^RS^HfSlflZS?lbBr22S22^ -> 

cnmmm mm slz. 

*l^*IKrfrWS»Eg?feSr22#22-5f 



^cBSJf?^BRrPH<S»ESrfktsr22#22# -> 

(72)^^ f§ «St 
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62 7 6 5 a 3 61 
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(72)#H# 

*i^*i^Wtt»KfittW22S22-si' ^ 



<72)»w» *» awe 

*l!^*IRrm«ifKfia6W22#22# 

c72)*?h# m tttt 

*[^*IRffiWteIFMflOT22#22# ^> 
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[ &«as8 ] 17^02 ommc £ she® »« 

mftB] ¥-f&9*Z ( 1 9 9 7 ) lfllOB 

[S»MH»3 #M¥5-2 5 18 13 

¥S5f ( 1 993) 9/32 8 B 
&WI*W&«5 — 2 5 1 9 
0 0 5 4 
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[ EMMIES ] 

[JSfctiH 3 ¥tfE8*Pl £1 2B 

tWfH»3R<0«H3 

1 ] ^»»g«±Cc> T»^7 9 FW> T3P 
Tfe^V FJi, SttJl, ±8B3fc*/^ F»> ae;i«^7y 
FB£#W&«»3*i, 

aufBTSP^y FB. ±»^7? FBOj>tt< <bfe—:ft 
< <hfe2Jf:frfrfr^ 

tt^-yy FWOJ:0W8f^g>/hSl>W<PmtT^<g&iBjfe 
«tt*T»Q. fro. mflB^^^ FB» BWa^^y FB<P 

5 c <h £ £ r s u - 7 are. 

EE^ It A 1 G a A s .TOfiM^tMgn, fgIB 
^ y FB®<fc9«ff*<P*»l>B**A 1 mfg&tO. 4 
oa±0. 4 5feTF<PA 1 Ga A s fr frft & C £ 

[»3j8I3] WEattJltt^ A 1 tMStt& 0 . 147 
&£A 1 GaA s^e>tt&C^»««^T&W^3B13l 
» 2 CCjgttO^gtt U — tf 

[*WHiE2] 

[*tiE2t&§sc£] mmm 
imimmmmz] 0010 

[0010] 

gajtt&fchcc, 79^77 fb> T9s?fc#^ F 

-m 



m-xwmzti* friBT»»^y fb> ±»g?y fb<p 

4>&<£fe-:fr#, ffiriBrSttWCCA Q gC^OiBar^ 
J:Q/Ml^fr< <Lfe2Bfr6fr0, tt^ y FBOJ: 

fro, grfB7fc^>f FB. BWE^y FB<DJ: 

»W<P^»ftU-1f5BT-tt> ^LtAlGaAs^co 

AgH>BfrA 1 &BJ%itO. 4 0a±0. 4 5«TOAl 
Ga A s »6ft<5fe<PT^&«!: J:t>fe<Q?^^, $6 

1 gfiBitfl 0 . 1 47&5A 1 Ga A sfr6&S<bJ:l> 

[»iE#IWB*3 0 0 11 

[0 0 1 1 ] 

[flUBl Sf*^*. TUZJy y FB 

©Tffl, **l>WLhW*.7 y FB©±*l©4>fc< <tfe— 
*CC, g«f S^^y F»©BJfr*Jt9Wl»H*T*** 

*^r£ttIMM^ FBicH &&«>oo. ^0O*ti 

[ffiIE*t&§gt£] 
CtiKEMWB*] 0 0 16 

[0016] &ec. ffifl0t£&lc J: xYv^y'm 

2 4 <Dj£<D«fiB 1 8 Ml^^O y ^B#SB 2 1 <D 
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p-AUGa,-,As (O^w^l) W>&g±BfllS 

-^7? km (w=o. 45, bps, w&mmmm* 

. 5/imI) 22, p-GaAs*t^l 
(Um*) 2 3*»)iE*r&, ±ffl««2 5ttp -Ga 
As***:/JB2 3©±ffiK:8UB3ft, TS|5mS2 6ti 
n-GaAslSl 1 tlZ>„ 

[ffijExmmmz) 0020 

[ffilErt^] 

*>r«fjs<tcri^. aftWfcttSiilJSSW-c, n- 

A 1 x G a , - z A s TlW-i'Ty Ft 1 3 a £— Jf 
/ctt^T£X*lCCft:b^T, $2ift«t«n-Al 
wGa!-,As(0^w^l) T95fS~^^ F/f 
(w=0. 45, Wfr/jgffiM^gft. 1. 5/zm 
I) 13b, Nn-Al, Ga, As T3i5IS— 2 v 
■*FJt(z = 0. 5 5, 0. 2/imi) 13a£JR«fc 

[ffliE^tm^lg^] 0 0 2 4 

[0024] M:i*mcc<DmMm<Dmm#u--<fm*i 

0«, n-GaAsISl 1 ©±«C, MBES^ot 
n-GaAs^777l(0. 5 Mm/1) 12, n-A 
1. Ga , - w A sT«»— 2? FJ1 (w = 0 . 4 
0, EPfe, gg»¥gft. 1. 5/zmf) 13b, n - 
Ali G a i - * As raSJfi-* ^ * FJB < z = 0 ■ 6 
5, 0. 2umJI) 13a, n-Al'Ga, - r As 
ToPGR I NH ( y = z — »0 . 42, 0. Umf) 1 
4, ^Sfi^#Ft§tt®3 1 , p - A 1 y Ga , - y A 
s±35GR I Nil (y = 0. 42 — z, 0. Um») 
16, p-Al.Ga,-, As ±»JB— 2 5 * FJi 
(0. 2 At mil) , p-Al, Gai - .A s±Sflf&r: 
^77FI(0, Uml) 17b, p-GaAsM 
■ ( 0. 03m) 18, p - A 1 u Ga i - .As (u 
= 0. 55, 0. 0 3 m mM) 19, n - A 1 „ G a 
, - » A sMffi^O v $m ( v = 0. 1, 0. 8/zm 



Jl) 2 0, n-GaAs*iS6^o-y^il«fiJB (0. 1 
umm) 2 l^CtDJBCcailStiri^S. 
C«BBiE7] 

CfijE#*IB«J 0 0 2 5 
HiiErtS] 

[0 0 2 5 ] c*a6©*Ji«a3»W(CJiESOfcfA. 

x^Xh v y'm 1 9 ^CcSfBSSfiffitc J: 

^r, *F^:/i*2 4©lS©fi£HJll 8SC«iHS^a 
**JB«H»2 KDSffiO. 0 5 wmWStt*^;!/ h^* 
^T^iifcCC, p-AUGa, AsW/&S± 

jBarzi^^y f» (w = o. 4 o ) bp*>, jgaag^ag 

ft, fltfr jfet? 1 . 5 umm) 22, p-GaAstt? 
y'M ( 1 Mm/?) 2 3*»«T^ ±8Wfi2 5ttp - 
G a A s + 1 7 7*1 2 3 Oll^Cf i Ta$m@2 
6(Jn-GaAsSSl 1 <DTMKl»J13tt£. 

c i mmm 
iffiEMmmmz] 0034 

[0 0 34] 

[*«©»*] *«W©*3SftU— tf*^-«, TM^7 
y KJBOTWJ, *&C>tt±S»^ * FJB©±M©*I>&< 
i^-^ic, jfi8f&^^7 FJjOJa8r3U:QiBt>JB*f 
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